A role of the sympathetic nervous system in the metabolism of adipose tissue has been suggested by clinical observations and by animal denervation experiments (1). The recent observations of the mobilization of free fatty acids' (FFA) by norepinephrine (NE) in vitro (2) and in vivo (3, 4) add presumptive evidence for a function of the sympathetic nervous system in the transport of fatty acids. To elucidate further the role of the sympathetic nervous system in fatty acid transport, the effect of a standard physiological stress on plasma FFA concentration was studied.
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Previous work has shown that the normal individual defends against the orthostatic stress of a 60°upright tilt by an increase in diastolic blood pressure and pulse rate. This response is probably mediated by the autonomic nervous system through baroceptor reflexes and is accompanied by a rise in plasma NE concentration (5) . These responses reflect an increase in neuroadrenergic activity; and, as a corollary, are absent in individuals after sympathectomy and in patients with primary autonomic insufficiency.
It is the purpose of this report to present the effects of neuroadrenergic stimulation produced by orthostatic stress on plasma FFA concentration.
METHODS
The response of plasma FFA and NE to tilting was studied in 6 normal subjects, in 1 patient with bilateral adrenalectomy, and in 1 patient with primary autonomic Heart Institute, Bethesda, Md. 1 The term "free fatty acids" is used here in place of the terms "nonesterified fatty acids" and "unesterified fatty acids" previously used to describe this lipid fraction.
insufficiency. All studies were carried out with fasting subjects in the supine position on a tilt table. An indwelling needle was secured in an antecubital vein and was kept patent for the collection of blood specimens by a slow infusion of sterile isotonic saline. Pulse rate and blood pressure were recorded until a steady state was achieved. The subject was then tilted 600 upright for 30 minutes. Pulse and blood pressure were recorded at regular intervals throughout the experiment. Blood specimens for plasma FFA and NE were drawn 10 minutes before and immediately prior to tilting to 600 upright and at 2.5, 5, 10, 20 and 30 minutes in the upright position. The subject was then returned to the supine position and another blood specimen was drawn 10 minutes later.
The effect of an adrenolytic agent, phentolamine methanesulfonate,2 on the plasma FFA response to tilting was studied in 3 normal individuals. Each subj ect served as his own control. The FFA and NE responses were determined during a 30 minute control tilt after which 5 mg of phentolamine was administered intravenously and the subj ect was tilted a second time. One subj ect was studied again 1 month later with a dose of 10 mg of phentolamine.
The effect of 2 successive tilts was studied in 3 normal subjects without administering phentolamine prior to the second tilt.
All blood specimens were collected in tubes with phenol-free heparin as the anticoagulant. Specimens were kept in ice and at the end of the experiment were centrifuged and the plasma stored at -180 C for subsequent FFA and NE determinations. FFA concentrations were determined by the method of Dole (6) and the NE concentrations by the method of Weil-Malherbe and Bone (7) as modified by Aronow and Howard (8) .
RESULTS
The response of plasma FFA concentration to tilting in six normal individuals is illustrated in Figures 1A and 1B Figure 1B . In each case the FFA rise after phentolamine was depressed as compared with that of the first tilt. A rise in plasma NE concentration occurred in response to tilting both before (mean increase 2.0 jug per L) and after (mean increase 0.7 jug per L) phentolamine. The subject studied a second time (one month later) with 10 mg of phentolamine showed a greater depression of the FFA response than that which occurred with 5 mg of phentolamine.
The results of two successive tilts without receiving phentolamine prior to the second tilt are shown in Figure 1A . In each case the plasma FFA response during the second tilt exceeded that of the first.
The plasma FFA response to tilting in a patient with bilateral adrenalectomy for Cushing's disease two years previously, and now receiving 50 mg of cortisone daily, is shown in Figure 1C . The FFA response was found to be close to the mean response of the normal individuals. The postadrenalectomy patient showed a normal rise in plasma NE (1.6 ug per L) after tilting.
The patient with primary autonomic insufficiency showed essentially no increase in plasma FFA concentration in response to tilting ( Figure  1C) . His blood pressure gradually fell during the upright tilt and at 18 minutes he fainted. On two previous tilt studies his plasma NE increment was found to be less than 1 Mg per L (9).
DISCUSSION
It is well established that in the fasting state plasma FFA serves as a transport form of fat available for oxidative metabolism (10) . In the fasting individual the adipose tissue is the major source of plasma FFA and it represents a potential pool of readily mobilizable substrate for energy requirements. The results reported here indicate that FFA can be mobilized in 'response to orthostatic stress. The FFA rise accompanies the hemodynamic responses and the increase in circulating NE concentrations and would seem to result from increased neuroadrenergic activity. An obligatory role of the adrenal medulla in mediating the FFA response to tilting is ruled out by the normal response to tilting in the postadrenalectomy patient. This indicates that the FFA mobilization secondary to tilting is not dependent upon the release of adrenal medullary hormones. The normal NE response to tilting in the patient after bilateral adrenalectomy indicates that the increase in circulating NE concentration after tilting is, for the most part, a "spill-over" of NE released at adrenergic nerve endings. The rise in circulating NE concentration is probably a reflection of neuroadrenergic activity. The possibility that the elevation in plasma NE concentration after tilting may represent decreased destruction rather than increased production of NE is not ruled out by these experiments, but this seems unlikely in view of the reported release of NE by the adrenergic nerves after various forms of stimulation (11) .
The fact that the plasma FFA response during the second of the two successive tilts was greater than the response in the first tilt indicates that the decrease in the FFA response after phentolamine was not due to fatigue of the mobilization mechanism by two successive tilts.
The blocking action of phentolamine and the markedly diminished response in a patient with autonomic insufficiency suggest that mobilization of FFA from adipose tissue under the stimulus of orthostatic stress requires an intact adrenergic nerve supply and an available receptor site in adipose tissue. These results are in agreement with findings of others that phentolamine in vitro will block the release of FFA from rat epididymal fat pads by epinephrine (3) and that the mobilization of FFA may be actuated by emotional arousal and be depressed by ganglionic blocking agents (12) .
From the evidence presented it would appear that neuroadrenergic stimulation in man is associated with an increase in plasma free fatty acid concentration. This supports the conception that the autonomic nervous system plays a significant role in the mobilization of free fatty acid in man.
